Recently BNL have measured the muon magnetic moment anomaly with increased precision. The world average experimental value shows a discrepancy of 43(16) × 10 −10 from the current Standard Model value. In this paper we investigate the implications of this difference on a class of scalar leptoquark interactions to SM quark-lepton pair. We also discuss the implications of the BNL measurement on the electric dipole moment of the muon and the rare decay µ → eγ.
The BNL collaboration has reported a new improved measurement of the muon magnetic moment anomaly [1] . The present average value shows a discrepancy of 4.3 ×10 −9 from the estimated Standard Model [SM] value. A variety of new physics scenarios like extra gauge bosons, compositeness, extra fermions and supersymmetry have been considered to explain this discrepancy [2] . In this paper we analyze the possibility that the discrepancy could be due to leptoquarks.
Leptoquarks are scalar or vector particles in 3 or 3 * representation of SU (3) c that couple to quark lepton pair. They can be in the triplet, doublet or singlet representation of SU (2) l . They can also carry weak hypercharge. Leptoquarks occur in many scenarios beyond the SM e.g technicolor models, substructure models of quarks and leptons and string inspired grand unified models like E (6) . Consider a scalar leptoquark which has the following Yukawa interactions [3] to SM fermions
where i,j are generation indices for fermions. S 1 is second generation leptoquark in the 3 * representation of color. It is a weak isoscalar and has charge 1 3 . The above interaction Lagrangian will generate a one loop correction to the magnetic moment [4] of muon which can be estimated from the following effective Lagrangian
where
Here m s is the mass of the leptoquark S 1 . The static value of the correction to the magnetic moment due to leptoquarks can be obtained by setting p=q=0. In this brief report we shall concentrate on the static value only.
From the above effective Lagrangian it follows that the one loop correction to the magnetic moment of the muon is given by
The contribution of the up quark to δµ can be neglected firstly because its mass is small and secondly it involves off-diagonel couplings between first and second generation.
The contribution of the top quark however can be comparable to that of the charm quark because its large mass can partly compensate for the small off diagonal couplings between the second and third generation fermions.
S 1 being a second leptoquark its couplings g L22 and g R22 to second generation fermions are expected to be strongest. Whereas the flavor violating couplings g L32 and g R32 are expected to be hierarchically smaller. In the numerical estimates presented here we shall
Equating the leptoquark contribution to the muon magnetic moment anomaly to the average value (4.3 × 10 −9 ) of the muon anomaly reported by BNL we find that for m s = 300Gev, the value of Re(g * L22 g R22 ) must be roughly .94×10 −2 . Increasing the leptoquark mass allows the product Re(g * L22 g R22 ) to attain larger values. For example for m s = 500 Gev, the value of Re(g * L22 g R22 ) increases to 2.27×10 −2 . Thus for leptoquarks with a mass around a few hundred Gev the muon anomaly reported by BNL can be attained with leptoquark couplings of the order of the electromagnetic coupling. We also find that for the above values of the flavor off-diagonal couplings, the contribution of the top quark is numerically smaller than that of the charm quark.
The leptoquark contribution to (g − 2) µ involves a chirality flip on the internal quark line. This causes the resulting expression to be proportional to Re(g * L g R ). A stringent bound on |g L g R | for first generation leptoquarks arises from the helicity suppressed decay mode π → eν e and is given by |g L g R | ≤ ( m lq 30T ev ) [3, 5] . The analogous decay K → µν e for second generation leptoquarks however involves flavor changing couplings. Conservatively we shall assume that the second generation leptoquarks also satisfy the same bound as the first generation leptoquarks. It then follows that |g L22 g R22 | ≤.01 for m lq =300 Gev.
The bound arising from (g − 2) µ presented in this paper is consistent with this value.
The direct bounds on m lq set by Tevatron and HERA [6] assumes that g lq ≈ e. The We shall now consider the implications of the BNL result on the EDM of muon. Since g * 2L g 2R can in general be complex the imaginary part of g * 2L g 2R can contribute to the EDM of muon. In the estimates presented below we shall consider the flavor diagonal leptoquark couplings only and ignore the top contribution which is expected to be numerically smaller.
We find that the EDM of the muon is given by
If the BNL discrepancy between the measured and the SM value of the muon magnetic moment anomaly is due to leptoquarks then one can derive an order of magnitude value for the EDM of the muon. In the SM the EDM of leptons vanishes to three loops and is predicted to be of the order of 1.6( m l M ev )×10 −40 e cm [7] . The SM contribution to the EDM of leptons is therefore far too small to be observed in any experiments to be performed in near future. So any observed value of the EDM of leptons must be due to new physics.
Assuming that the phase factor sin δ is of order one we have Im(g * 2L g 2R ) ≈ Re(g * 2L g 2R ).
The value of I(0, 0)Re(g * 2L g 2R ) can be estimated from the discrepancy in (g − 2) µ by BNL and is given by 6.8×10 −9 . It then follows from eqn (6) 
where ξ = iem c I(0, 0)Re(g * L21 g R22 ). It then follows that the decay width of the transition µ → eγ is given by
In the above we have used the average value of the muon anomaly reported by the BNL collaboration to estimate |I(0, 0)Re(g * L22 g R22 )|. The latest experimantal bound [9] on the branching ratio for µ → eγ is 1.2 × 10 −11 . It then follows that | g * L21 g R22 | < 6.2 × 10 −5 . Thus the relevant flavor violating coupling of the second generation leptoquark must be strongly suppressed relative to its flavor diagonal coupling.
